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@ Drill bit with cemented carbide inserts. 

(S) The invention relates to a drill bit of the percussion type 
having a bit body {10) of steel the front working portion of which 
is provided with al least one slot (11) in which an insert (12) is 
attachod by brazing means. In order to substantially reduce the 
braze stresses and thereby enable usage of cemented carbide 
with higher hardness and reduced need of regrinding the drill 
bit of the invention has been equipped with a number of support 
plates (13) that nave uniform thickness whilst being much 
thinner than the insert (12) said support plates consisting of 
cemented carbide or a metal alloy with a coefficient of linear 
expansion which, for temperatures below 500° C is substantially 
smaller than same coefficient for steel and the braze metal 
whilst being approximately the same as the same coefficient for 
the insert (12). 
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Description 



Drill bit with cemented carbide inserts 



The present invention relates to a drill bit 
preferably a bit of the percussion type hav.ng a bit 
body of steel the front portion of which is provided 5 
with one or several slots In which Inserts of tough 
hard metal are attached by brazing and in which the 
brazed joints between the insert and the lateral side 
surfaces of the slot are at least partially filled by 
support plates. . 

With commonly available drill bits equipped with 
hard metal inserts stresses occur between the hard 
metal insert and the steel material during brazing 
which under percussion impact are released and can 
lead to premature failure. The primary reason IS. 
therefor is the difference in coefficients for linear 
expansion between the hard metal and the steel. It 
has been found that in rock formations that cause 
severe wear of the drill bit it is a desire to be able 
' using cemented carbide grades of greater hardness 20 
which hitherto has been impossible due to the fact 
that they are too brittle due to the above related 
braze stresses. Usage of cemented carbide grades 
of higher hardness would also enable a reduction of 
the number of regrinding operations. Especially in 25 
long hole drilling operations it is desirable being able 
to complete the drilling of a hole as far as possible 
without having to interrupt the work in a certain 
situation tor removing the drill for regrinding pur- 
poses. 

It is a purpose of the invention to solve the above 
related problem. In accordance with the present 
invention a new and improved drill bit P™ily 
suitable tor percussive drilling is provided, a drill bit 
which also is useful tor rotary and crush drilling 35 
which is primarily characterized in that the support 
plates have a substantially smaller thickness than 
the inserts and said support plates are made of 
cemented carbide or a metal alloy having a coeffi- 
cient of linear expansion that is less than that of the 40 
steel and the brazing alloy whilst being almost the 
same as that of the cemented carbide inserts. Due to 
such arrangement there is achieved a more rapid 
wear of the bevelled face, i.e. a fewer number of 
regrinding operations whilst simultaneously ach.ev- 45 
ing improved life time in rock formations that cause 
severe wear. In accordance with a preferred ernbodi- 
' ment of the invention the insert is in the shape of a 
chisel and exhibits at normal nose point angles 
95-125' a width/length ratio B/L that amounts to B/L 50 
> 0 18, preferably to B/L £ 0.25. 
*~As mentioned the insert should consist of 
cemented carbide, i.e. a sintered material consisting 
of one or several carbides such as tungsten carbide, 
WC and/or other hard substances, and a binder 55 
metal usually cobalt. The composition of the 
cemented carbide shall preferably include .4-8% 
cobalt and the remainer WC with a grain size in the 
area 1-6 urn. ., , . 

The invention will be more closely descnbed in 60 
connection with the appended drawing showing 
schematic embodiments. Fig. 1 is an axial sectional 
view of a drill bit of the invention, Fig. 2 is a similar 



view of another embodiment of the invention Fig. 3 
is a similar view of an alternative embodiment of the 
invention. Fig. 4 is a similar view of yet another 
embodiment of the invention, and Fig. 5 is a 
schematic perspective view of a ch.sel type insert 
according to Fig. 1. 

Referring to the drawings in Fig. 1 the drill bit 
comprises a bit body 10 of steel, the front working 
end of which is provided with a central slot 1 1 having 
a straight bottom in which a cemented carbide insert 
12 with a straight base portion is located. The area 
between the insert 12 and the side surfaces of said 
slot 11 are filled with side plates of uniform 
thickness, said plates having a thickness of 1-4 mm 
The side plates 13 consist of cemented carb.de 
which is tougher than that of the insert 12. preferably 
comprising 8- 25 weight percent cobalt and the 
remainder tungsten carbide, having a linear ^expan- 
sion coefficient that is considerably smaller than that 
of steel. The insert 12 is attached in the slot 11 by 
brazing where the braze metal preferably is a bronze 
or silver alloy. Also other braze alloys can be : used 
The insert 12 shown is of chisel type. i.e. its end 
portion 14 extending from the bit body 10 has a 
conical nose point angle, a. which typically amounts 
to a^lue in the area 95-125-. The surface i portions 

1 5 of the insert located adjacent the support plate 13 
are provided with a nose point angle, p. which is less 
?han a. preferably in the area 70-80^ The support 
plates 3 located between the insert 12 and the side 
surfaces of the slot 11 have uniform thickness whilst 
naving a thickness that is essentially smaller than 
Sat of the insert 12. With the embodiment show i n 
Fig. 1 there Is additionally provided a bottom plate 

16 having same thickness as the side plates 13 
whereby said bottom plate is provided as a support 
plate between the base portion of the insert and the 
bottom of the slot 1 1 . At each of its end port uons said 
oottom plate 16 is provided with a bevelled I surface 

17 and the transition zone between the bottom of 
said slot 11 and an adjacent side surface has the 
same formation. The upper portion of sauJ support 
Plates 13 is provided with a bevelled face 18 inclined 
t an angle a/2 relative to the centre axis 19 whereas 
the end surface 20 of said support plate 13 located 
most adjacent the insert is oriented perpendicularly 
in relation to the central axis 19. 

With the embodiment shown in Fig. 2 the lower 
end surface 17 of the support plates 13 is beveHec at 
an angle, y , that preferably amounts to 40-50 and is 
the samels the inc.ination angle of that surface 21 1 of. 
the insert which provides a transition be^een the 
insert's bottom surface 22 and side surface 23. The 
upper end surface 20 of the side plates 13 is in this 
oase oriented perpendicularly in rela ion to the 
central axis 19. i.e. planar and parallel with the 
bottom -rface 22 of the insert. The bottom portion 
of the slot 11 has been given a format. on corre 
spending with that of the surfaces 17. 21 and 22 In 
this embodiment the side plates 13 are made °f a 
commercially available Fe-Ni-alloy type INVAR the 
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coefficient of linear expansion of which in the area 
below 500° C is considerably less than that of the 
steel and the braze alloy. Alternatively other similar 
metal alloys can be used such as a Fe-Ni-Co-alloy. 

With the embodiment shown in Fig. 3 the base 
portion of the insert has a semi-cylindrical form and 
the support plate 13 is provided at the side surface 
along the insert as well as at the bottom portion of 
the insert in the form of a continuous support plate 
having same semi-cylindrical form and uniform 
thickness. 

With the embodiment shown in Fig. 4 the base 
portion of the insert 12 and the bottom supporting 
plate 16 have been given the same formation as with 
the embodiment shown in Fig. 1. In contrast with 
Fig. 1 the side plates 13 however have been given an 
essentially smaller thickness than that of the bottom 
supporting plate 16. The lower end surface of the 
side supporting plates 13 are planar and parallel with 
the bottom surface 22 of the insert and similarly 
intended to supportingly abut against the support 
plate 16 whereas the upper end surface 18 Is 
bevelled. With the embodiment shown in Fig. 4 the 
base portions ; 15 of the insert located adjacent the 
side surfaces are smoothly rounded in concave 
shape whereby that part of the surface portion 15 
that is located adjacent the side supporting plate 13 
is inclined at an angle that substantially corresponds 
with that of the upper end surface 18 of the support 
piate 13. This enables a reduced risk of having the 
braze joint and the cobalt depleted zone of the insert 
subjected to percussive impact towards the rock. 
This form of the insert 12 also enables improved 
conditions for removal of drill cuttings. With the 
embodiment shown in Fig. 4 the bottom support 
plate 14 is made of tougher hard metal than 
compared with that of the insert 12, preferably of a 
material comprising 8-25 weight percent cobalt and 
the remainder tungsten carbide whereas the side 
support plate 13 is made of a metal alloy having a 
coefficient of linear expansion that is considerably 
lower than that of the steel and the braze material. 
The side piate 13 has suitably a thickness less than 1 
mm whereas the thickness of the bottom plate 17 
preferably amounts to 1-4 mm. 

It is very important to select the insert material 
which preferably should be a cemented carbide with 
a. cobalt content 4-80/0 and the remainder tungsten 
carbide and having a grain size of preferably 1-6 u,m. 
The dimensioning of the insert 12 is also of vital 
importance. The general rules should be that the 
width, B, of the insert is not less than 0.18 times the 
length, L, of the insert at usual nose point angles, a, 
in the area 95-125°. The width/length ratio therefore 
ought to be B/L £ 0.18, preferably B/L £ 0.25. The 
primary purpose thereof is to ensure that the insert 
and specifically its cobalt depleted portion is not 
brought into direct contact with the rock during the 
drilling operation. 

Furthermore, it is of vital importance to make a 
proper choice of material In the side plates 13 and, 
as the case may be, also in the bottom supporting 
plate 16. These support plates 13, 16 should consist 
of cemented carbide or a metal alloy the linear 
expansion coefficient of which, for temperatures 



below 500° C, is considerably less than that for steel 
and the braze metal. By making these support plates 
with uniform thickness their manufacture as also the 
brazing is simplified because inserts of uniform 
5 thickness might be brazed the normal way In slots 
under planar and parallel side surfaces. Also, this 
enables the" maintenance of the width of the insert 
during Its entire lifetime whereby a direct contact 
between the rock and the braze joint and appear- 

10 ance of a cobalt depleted zone can essentially be 
avoided. The thickness of the cemented carbide 
plates should be 1-4 mm and those carbide grades 
that are suitable for the support plates 13, 16 ought 
to have a cobalt content in the interval 8-25 weight 

15 percent and the remainder being tungsten carbide, 
WC. Support plates 13 made of a metal alloy such as 
INVAR should preferably have a thickness less 
than 1 mm. 

20 Example 

A drill bit is made consisting of a bit body of steel 
with a diameter 33 mm equipped with a chisel type 
cemented carbide insert, said carbide comprising 
60/o cobalt and the remainder WC. The nose point 

25 angle was 110° and the width was 10 mm. The width 
of the insert is normally larger than 7 mm and 
preferably larger than 9.5 mm. If the drill bit is to be 
equipped with rotary symmetrical inserts (buttons) 
the same basic rule shall apply as related earlier, i.e. 

30 the insert shall be designed such that the braze 
material and the cobalt depleted zone in the insert 
are not subjected for direct percussive impacts from 
the rock. 

35 

Claims 

1 . Drill bit comprising a bit body of steel, the 
front working portion (10) of which is provided 

40 with one or several slots (11) in which inserts 

(12) of tough cemented carbide are attached by 
brazing whereby the brazed joints between the 
insert and the side surfaces of said slot (1 1 ) are 
at least partially filled by support plates (13), 

45 characterized in that the support plates (13) 

have uniform thickness and substantially smal- 
ler thickness than the insert (12) and that said 
support plates are made of cemented carbide 
or a metal alloy having a coefficient of linear 

50 expansion which for temperatures below 500° C 

is substantially smaller than that for steel and 
the braze metal whilst being approximately the 
same as that of said cemented carbide inserts 
(12). 

55 2. Drill bit as defined in claim 1 , 

characterized in that the insert is chisel shaped 
having a nose point angle in the range 95-125° . 

3. Drill bit as defined in claim 1 or 2, 
characterized in that the width/length ratio, 

60 B/L, of said insert amounts to B/L ^0.18. 

4. Drill bit as defined in any of the claims 1-3, 
characterized in that the width/length ratio 
amounts to B/L £ 0.25. 

5. Drill bit as defined in any of the claims 1-4, 
65 characterized in that the base portion of the 
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insert is semi-cylindrical and that the support 
plate (13) is provided along the side surfaces 
and along the bottom portion of said insert in 
the form of a continuous partly semi-cyiindri- 
cally shaped plate with uniform thickness. 

6. Drill bit as defined in any of the claims 1-4, 
characterized in that the base portions of the 
support plates (13) and the insert (12) is at the 
transition between their bottom and side sur- 
faces provided as inclined bevelled surfaces 
(17) and (21) respectively and that the bottom 
surface of said slot (11) has a corresponding 
formation. 

7. Drill bit as defined in any of the claims 1-4, 
characterized in that said support plates com- 
prise side support plates (13) arranged on 
opposite sides of the insert (12) and a bottom 
supporting plate (16) whereby said bottom 
plate (16) is provided with bevelled faces (17) 
corresponding with those in said slot (11) 
whereas the bottom surfaces of the side 
support plates (13) and said insert (12) are 
planar and parallel in a direction perpendicular 
from the central axis (19) and arranged in 
supporting abutment against said bottom sup- 
port plate (16). 

B. Drill bit as defined in claim 7. 
characterized in that the side support plates 
(13) are made of a metal alloy preferably Fe-Ni- 
or Fe-Nf-Co-type, that said insert is made of 
cemented carbide with 4-8 weight percent Co 



and the remainder WC, and that the bottom 
plate (16) consists of a cemented carbide with 
higher cobalt content than that of the insert 
preferably 8-25 weight percent Co, the remain- 

5 derWC. 

9. Drill bit 35 defined in claim 8, 
characterized in that the thickness of the side 
plates (13) is less than 1 mm and that the 
thickness of the bottom plate (16) is 1-4 mm. 

10 ic. Drill bit as defined in any of the claims 1-9, 

characterized in that the central nose portion 
(14) of the insert (12) has a nose point angle (a) 
that is larger than the nose point angle (p) of the 
insert's surface portion (15) located adjacent 

75 the side support plates (13). 

11. Drill bit as defined in any of the claims 1-10, 
characterized in that the end portion (18) of the 
support plates (13) located adjacent the insert 
is planar and parallel with the bottom surface 

20 (22) of the insert. 

12. Drill bit as defined in any of the claims 1-11, 
characterized in that the surface portion (15) of 
the insert (12) located adjacent the side 
support plates (13) has a smoothly curved 

25 concave shape whereby that part of said 

surface portion (15) located adjacent said side 
support plate (13) is provided at an inclination 
angle that exactly or approximately corre- 
sponds with the similarly inclined bevelled 

30 surface (18) of said support plate. 
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© Drill bit with cemented carbide inserts. 

© The invention relates to a drill bit of the percus- 
sion type having a bit body (10) of steel the front 
working portion of which is provided with at least one 
slot (11) in which an insert (12) is attached by 
brazing means. In order to substantially reduce the 
braze stresses and thereby enable usage of ce- 
mented carbide with higher hardness and reduced 
need of regrinding the drill bit of the invention has 
been equipped with a number of support plates (13) 



that have uniform thickness whilst being much thin- 
ner than the insert (12) said support plates consist- 
ing of cemented carbide or a metal alloy with a 
.coefficient of linear expansion which, for tempera- 
tures below 500 'C is substantially smaller than 
same coefficient for steel and the braze metal whilst 
being approximately the same as the same coeffi- 
cient for the insert (12). 
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